The move to a more sustainable economy requires us to rethink how our current economy and society operates within a dynamic environmental and cultural setting. 
Introduction
Job creation in sustainable industries and businesses is increasingly attracting attention. An essential concept in all defmitions of sustainability is that ow· cun·ent collective actions and planning should not compromise the ability of future generations to meet their needs. As a concept, sustainability has been mainstrearned in business awareness. Sustainable employment and sustaining the labour force is a concern of industry (Reid, 2008) . The term •green collar worker' emerged in the 1990s, to describe individuals working on environmental issues, as a corollary to the terms 'blue· and 'white' collar workers. Such broad categorisations are evocative, but are not specific enough for an analysis of employment sectors. The term 'green jobs' emerged to describe occupations and work which enhance or improve the environment. Its definition can create a complex methodological debate, not least because there are varying degrees to which environmental improvements can be made, and therefore varying intensities or shades of green. However, it is a welcome inclusion to the literature on sustainability, as it integrates a social dimension -in particular the implications for employment and work. Recent research undertakenwithin the United Nations, International Labour Organisation and International Trade Union Confederation (UN/ILO/lTUC, 2008) aimed to clarify the concept of green jobs, focusing on 'positions in agriculture, manufacturing, research and development, administration and service activities aimed at alleviating the myriad of environmental threats faced by humanity'. This includes jobs that protect and restore ecosystems and biodiversity, reduce energy, materials and water consumption through efficiency measures, jobs that decarbonise the economy and minimise forms of waste and pollution. Other defmitions of green jobs qualify the sustainability of the job itself -incorporating an element of human satisfaction for the job (Canadian Labour Congress, 2003) . It is recognised that certain green jobs are not necessarily desirable and can be dangerous if sufficient health and safety standards are not in placesuch as recycling dangerous substances, or remediation of heavily polluted sites. The UNIILO/ITUC (2007) qualifies the definition of green jobs by stating that they need to be 'decent' work -that is offering decent wages, safe working conditions, job security, reasonable career prospects and worker rights. A job that is exploitative, harmful, fails to pay a living wage and therefore leaves the worker in abject poverty is not considered green.
These broader objectives of green jobs are aligned to the aspirations set out in the Auckland Sustainability Framework (ASF) (Auckland Regional Growth Forum, 2007) , which outlines a long-term vision for the region. The ASF aims to secure quality of life and create a sustainable futw·e socially, culturally, economically and environmentally. Of particular relevance to green jobs are the aspirations of ·creating prosperity based on sustainable practices'; ·having a fair and connected society'; ·creating prosperity through innovation·; and 'putting people at the centre of thinking and action' within the ASF. :Vhat_ is increasingly common in an approach to green JObs IS the move away from focusing on em·ironmental remediation and pollution control to an emphasis on potential and environmental opportunity. Certain jobs are e~sily identifiable as 'green·. such as working in ~ollu_t1on management. sustainable forestry or organic tarmmg. Others are more difficult to detect. On an industry level there can be strategic shifts toward green technologies. for example eco-innovations and design changes to end products which have beneficial em·ironmental outcomes. The production of these products may require inputs from traditional processes/manufactming such as the production of aluminium for \vindmills. A worker within an alwnin_ium smelter may not consider their work ·green' or en\'lronment enhancing, although the use of the end product can ha,·e good environmental outcomes. Therefore place within the supply chain is important, as are service jobs which may not exclusively service the green sector.
These are examples of indirect green jobs, and the methodology used in this paper attempts to quantify t~ese for the Auckland region. Green jobs require d1 tferent levels of ski lis. education backgrounds and occupations. This paper combines a review of previous ~·esear~h into Auckland's green sector: industry mtervtews and observations undertaken in 2008, as part of the Auckland Region's Economic Futures Project; and modelling the green sector in an input-output model for ~he Auckland region, to quantify the number of green ~obs. Th: following section provides fwther background m formatiOn on some of the drivers of green jobs in New Zealand.
Drivers of Green Jobs
There are different drivers associated with green jobs. The state/regulatory framework is a significant driver in New Zealand and government considerably affects the green sector, and green industry. Markets and consumer preferences as drivers are also discussed here.
The state acts as a driver for green jobs, with the expansion of government led environmental industries and jobs associated with environmental monitoring. The ?im of i~proving the domestic environment, adhering to mternatJOnal conventions, and multilateral approaches to glo?~l envi~·onmental problems are the overarching poltctes wh1ch result in green job creation. In New Zealand, the most significant environmental legislation includes: the Environment Act 1986, the Resource Management Act 1991 to promote the sustainable management of natw·al and physical resources; the Hazardous Substances and outlines a series of high-level transport targets, the principal being per capita emissions for domestic transport to be halved by 2040. The government is developing national standards (in addition to the air quality and drinking water standards) on: water takes; ecological flows and takes; telecommunication provision and electricity transmission; wastewater systems and contaminated land. A proposed national policy statement on renewable energy generation was also released in August 2008 which set out its policy tool to achieve the target of 90% renewable power by 2025, as outlined in the New Zealand Energy Strategy to 2050. This raft of legislation has resulted in economic activity to: improve energy efficient buildings; improve air quality: explore energy supply alternatives; while also changing manufactming and production processes. Regional and local government are active in implementing the Resomce Management Act, while also employing a range of green jobs associated with environmental enhancement. Certain industry sectors, ~u~h as. waste management are affected through mformat1on campaigns and guidelines for implementing recycling systems.
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With respect to new technologies and eco-innovation, a characteristic of the New Zealand economy is that overall it is a technology taker rather than a technology creator (OECD, 2007) . Therefore much of the advanced technology is imported and a driver of green activities come from overseas through our imported products. Some exceptions are evident, and certain areas have been targeted by the government for development, such as agricultural R&D, advanced materials and the marine sector where there is potential to be a world leader in technological advancements and eco-innovation. How the market reacts to greening such technologies and incorporating sustainability principles into its processes are areas to target for green jobs.
Within markets, investment decisions are increasingly taken on environmental grounds, and influenced by environmental marketing (Jones, 2008) . Consumers are increasingly demanding environmental standards and accountability in the products they buy. Sustainability principles are becoming mainstreamed, and influenced by information campaigns. Trends in international consumer preferences affect Auckland and New Zealand businesses, particularly in the food and beverage production sector. Within the labour market itself, workers can also choose the type of employer and activities that their labour is used for. Therefore individual preferences can shape the labow· market, and activities in the labour market.
A significant departure in recent years has been the realisation that instituted sustainable practices can be used as an effective marketing tooL used as a selling point for the overall quality of a product. Thus, business can capture market share, using their sustainable and green practices as a point of difference from competitors. Advertising and marketing play a role as a driver for the green economy.
The market through price mechanisms also drives the demand for clean technology -in particular energy, given the inevitability of peak oil and the general increase in the price of electricity generation.
Identifying Green Jobs
The UN/ILO/ITUC (2008) report outlines six particular areas where there has been an emergence of green jobs. These are: energy supply; transport; buildings: basic industry and recycling; food and agriculture; and forestry. This section discusses each of the six in light of the Auckland regional economy.
Globally there has been a surge in research and activity for finding energy supply alternatives to carbon-based fuels. This relates to the use of renewable energy sources -wind, solar, hydro, geothermal and biomass -although the negative aspects of first generation bio-fuels is acknowledged. Carbon capture and storage is another potential sector of a green economy. although the scale of technology may not be sufficient to allay carbon induced climate change. There has been an estimated six-fold increase in investment in renewable energy in the last ten years world wide. By international standards, New Zealand has a high proportion (approximately 70%) of its electricity generated by renewable energy sources, mainly hydro power. The New Zealand Energy Efficiency and Conservation Authority (2007) identified the potential within the Auckland region for an increase in the uptake of solar thermal on a small scale; no significant hydro potential. but some opportunities for mini/micro hydro power schemes; 500mw electricity generation from wind power; ground source heat pumps using geothermal -for domestic and commercial systems; and limited potential for tidal power generation.
Nationally the transpot1 sector consumes more energy than any other sector. as general construction workers, plumbers, insulators and electricians. In a study of the housing stock of Auckland (Parfitt. 2008), it was found that energy use is not optimised. 57% of Auckland's housing stock was built before the 1978 standard for insulation was first introduced, and it is estimated that between 20-30% of houses in the region have no insulation. This is coupled with some inefficient heating systems, such as domestic fires.
Manufacturing continues to be a major industry in the Auckland region (see figw·e 1 ). Innovation in the manufacture of composite materials has led to extending the lifespan of some advanced materials. The marine industry is important to Auckland, and there are numerous examples of innovation in design, which have energy saving implications and thus can be considered eco-innovation. There has been considerable ad\ancement in waste management in recent years in the Auck land region, with a proliferation of domestic recycling schemes. and examples of electricity generation from waste gases. There is still scope to reduce the amount of waste going into landfills, which is annually in excess of one million tonnes. Auckland has national significance in the recycling of paper. plastics and glass in terms of the level of technology in the recycling plants in operation. There is scope for the recover) of tyres. organic waste. used oi l and demolition waste (Covec. 2007) . It is envisaged that between 200 and 300 j obs could be created if a resource recovery network were established for the Auckland region (Roberts. 2005).
Primary sector industries such as agricultw·e and forestry are not \'ery prominent in the Auckland region (except for perhaps horticultw·e). However their signi fi cance to the New Zealand economy is well documented, and Auckland pro\'ides services for the agricultural and forestry sectors. Given global trends in food sh01tages. high food prices and the need for food security, businesses need to focus on innovation and raising producti\'ity in an environmentally sustainable way. Herein lies the potential for green jobs relating to biotechnology and inno\·ation. The effects of consumer demand for healthy products with a low carbon footprint are most felt in the food and beverages industries. In terms of land coverage. there is relatively little forestry in the Auckland region. and as such. this sector is of minor importance to the region.
Classifying the Auckland region's Green Sector
This section details the method which was used to specify the proportions of Auckland's economy that make up the green industry. lt was coded according to industry classification. and each ANZSIC 96 six digit code "as weighted to reflect the proportion of that industry assumed to be im oh ed in the green sector. This reflects either output of the induso·y or methods employed by that industry sector which were deemed beneficial to the environment. This approach is a first attempt and it is acknowledged the weighting system is subject to incomplete information.
Industries within agriculture and forestry have very different effects on the environment. Some were weighted slightly higher than others (sheep farming, beekeeping, fruit growing, forestry and forestry services) at 30%. Consuming food grown locally reduces transport costs, but there are environmental costs associated with conventional farming practices. Services to agriculture were weighted at 80%.
For manufacturing, a uniform weight of 1% was given to all types of manufacturing, with the exception of higher weights to certain industries where it was known that significant eco-innovation is occurring (e.g. paint production.
or public transport equipment manufacturing). The uniform weight reflects overaJl environmental improvements that the industry has made, presumably associated with energy efficiency gains. Electricity, gas and water supply was given a relatively high weighting, not patticularly reflecting Auckland specific innovation in this industry, but the national proportion of renewable energy generated. Certain industries cannot be evaluated on a regional level, as the broader national fi:amework determines its engagement with the green economy.
The construction industry in Auckland has been a significant employer in Auckland in recent years. It is a crucial industry for green jobs. A weight of 5% was allocated to most of this industry reflecting energy efficient processes in new building design, the retrofitting of older buildings. and installing technologies such as solar panels and heat pumps as substitutes for open fires.
For wholesale and retail trade a uniform weight of 0.5% was given to reflect changes in practices attributed to the greening of the sectors. with higher weights attributed to second hand trading. increasing the lifespan of products by keeping them out of landfill. Similat·ly for accommodation cafes and restaurants, a uniform weight of 0.5% was attributed, more so to acknowledge some activity in the green sector rather than none, although not much evidence was collected from this industry sector.
As motor veh icle transport is a considerable pollution source in the Auckland region, industries involved with increasing public transpo11 use were given a high weighting. This reflects the electrification of Auckland's rail network and increasing bus patronage in the region in recent times. Certain industries within business services were considered key to activity within the green economy (weight of 20%). such as scientific research, architectural services, engineering and technical services. Equipment hiring industries were also weighted in consideration of optimisation of capital resources.
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Other business services were weighted for their contribution to green activity, including legal services, accounting, market research activities amongst others.
The government administration was given a relatively high rating (15% for central government and 40% for local government), since environmental legislation is a considerable driver of green activities. Local government is responsible for implementing the ResoW'ce Management Act and has activities in the management of natW'al and physical resoW'ces.
The post secondary education sectors were attributed 10% weightings reflecting their role in disseminating environmental education. Certain industries within cultW'al and recreational services were given considerable weights -libraries ( 40% ); zoological and botanical gardens (30%); recreational parks and gardens (50%). Other green industries identified were personal and household hiring services (30%); gardening services (30% ); and waste disposal services ( 1 00%).
Estimating Auckland's Green Jobs
As discussed previously, within Statistics New Zealand industry classification, there is no formal green sector, or industry clustering of green technology production. This is a data gap in official statistical reporting, but is inevitable for an emerging indusn·y such as the green sector (UN/ILO/ITUC, 2008). After classifying Auckland's green economy using a weighting system described above, this green sector was modelled into the Auckland Region Economic Futw-es Model (EFM). This model is based on a multi-regional economic inputoutput table, developed for the Auckland Regional Council by Market Economics Ltd. The EFM is based around a 48-industry categorisation using the six digit ANZSIC 96 classification system.
An input-output table describes inter-industry linkages in an economy for a given period. The EFM is based on the 'generating regional input-output tables' (GRIT) methodological sequence, whereby national input-output technical coefficients are translated to a sub-national or regional level, using Statistics New Zealand's 1995-96 inter-industry study of the New Zealand economy, updated to the 2004 financial year. The model is run using scenarios, and it models the growth path of each scenario, for 48 sectors along with households over 25 years (Auckland Regional Council, 2008) . The EFM generates output indicators such as value added by industry and employment by industry and exports from that industry. The employment figures generated are based on the ratio of full time equivalent employees to total output in the base year, derived from the Statistics New Zealand's Business Frame, full time equivalent employees time series. They are adjusted according to an assumed laboW' productivity rate of 0.64% for the subsequent years (McDonald and Smith, 2008) .
The weighted components of industry were inputted into the EFM as an additional 'sector'. The model tracks the inter industry linkages in the Auckland economy. The Auckland region's green sector was estimated as employing 27.691 full time equivalents (FTEs) in 2006. This is out of a total of 601,612 FTEs. Therefore from the classification used in this paper, green jobs comprise 4.6% of the Auckland's total jobs. This makes employment in the green sector comparable with Auckland's biotechnology sector, its digital sector and its information and communication technology sector (while recognising that these categories are not mutually exclusive). The regional domestic product or value added attributed to the green sector was $2,592 million (in 2006 dollars), or 5% of total regional product.
To put the green sector in context, figw-e 1 shows Auckland's top employers by industry, (based on a breakdown of employment into 48 sectors). Care should be taken when comparing the green sector to these industries, as the green sector cuts across all of these industries. However it is useful to gauge the relative contribution of the green industry to the overall regional economy. Overall business services is the greatest employer, followed by retail and wholesale trade, the construction industry and health and community services. (If all manufactW'ing were aggregated, this would be the second biggest industry in terms of employment).
From the Economic Futures Model. the occupation of workers in the green sector is estimated, based on the average proportion of these occupations in each industry. These results are presented in Figw·e 2. Specialist managers had the greatest number of green jobs (2622), followed by educational professionals (I 781 ), business, human resoW'ce and marketing professionals (151 0), road and rail drivers ( 1429) and chief executives and general managers ( 11 93 ). Thus it can be seen that green jobs span many occupations.
Further Research
The EFM projects changes in the sector for the next twenty five years. This shows an annual average growth rate of employment in the green sector at 1.3%. However, this growth rate is deemed inaccW'ate and too conservative, as the model picks up on past trends over a twenty year period. As the classification system used is a weighted method of existing employment in industry, it is static and does not encompass the emergent growth in the green economy, as the industry did not exist in official reporting. Therefore no trend analysis is available. The model can be modified and qualified for this more dynamic aspect of the green economy, and will be completed as part of a scenario within the Auckland Region Economic Futures Project, and an area of futw·e work to be completed.
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The growth in green jobs is likely to increase over the coming decades, and there are particular areas where green jobs are likely to emerge, given existing conditions in the region.
Conclusion
This paper is a first attempt to quantify employment in the green indusn·y in the Auckland region. A methodology was developed, based on a recent publication of the United Nations/International Labour Organisation/ International Trade Union Confederation, which elaborated on the concept of green jobs. A system of weights was attributed to Auckland's ANZSIC 96 industry codes, reflecting engagement of each code (at six digit level) with the green sector. This green sector was created within an input-output model of the Auckland economy, and generated employment figures (full time equivalents) for green jobs. It also classified these jobs according to occupations. 
